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Evaluation and Management of Vaginitis 

 

Phyllis L. Carr, MD, Donna Felsenstein, MD, Robert H. Friedman, MD

 

OBJECTIVE: 

 

To evaluate recent advances in our understand-
ing of the clinical relevance, diagnosis, and treatment of vag-
inal infections, and to determine an efficient and effective
method of evaluating this clinical problem in the outpatient
setting.

 

DATA SOURCES: 

 

Relevant papers on vaginitis limited to the
English language obtained through a MEDLINE search for the
years 1985 to 1997 were reviewed.

 

DATA SYNTHESIS: 

 

Techniques that enable the identification
of the various strains of candida have helped lead to a better
understanding of the mechanisms of recurrent candida infec-
tion. From this information a rationale for the treatment of
recurrent disease can be developed. Bacterial vaginosis has
been associated with complications, including upper genital
tract infection, preterm delivery, and wound infection.
Women undergoing pelvic surgery, procedures in pregnancy,
or pregnant women at risk of preterm delivery should be eval-
uated for bacterial vaginosis to decrease the rate of complica-
tions associated with this condition. New, more standardized
criteria for the diagnosis of bacterial vaginosis may improve
diagnostic consistency among clinicians and comparability
of study results. Use of topical therapies in the treatment of
bacterial vaginosis are effective and associated with fewer side
effects than systemic medication. 

 

Trichomonas vaginalis

 

,
although decreasing in incidence, has been associated with
upper genital tract infection. Therapy of 

 

T. vaginalis

 

 infec-
tion has been complicated by an increasing incidence of re-
sistance to metronidazole.

 

CONCLUSIONS: 

 

Vaginitis is a common medical problem in
women that is associated with significant morbidity and pre-
viously unrecognized complications. Research in recent years
has improved diagnostic tools as well as treatment modali-
ties for all forms of vaginitis.
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V

 

aginitis is a common medical problem in women that
is associated with substantial discomfort and fre-

quent medical visits. Roughly 5 to 10 million office visits
per year are attributed to vaginitis.

 

1

 

 Research in recent
years has increased our understanding of the disease pro-
cess and its potential sequelae and resulted in improved
diagnostic and treatment modalities.

 

2–6

 

 Nevertheless, ade-
quate diagnosis and treatment of vaginitis in the office
setting often is problematic for practitioners.

 

2,5,7–9

 

 More-
over, the availability of over-the-counter medications for
fungal vaginitis has increased the likelihood that women
will come to medical attention with partially or inade-
quately treated infections.

 

10

 

 We will focus on the common
infectious causes of vaginal discharge—yeast infection,
bacterial vaginosis, and trichomonas infection, emphasiz-
ing new developments in diagnosis, associated complica-
tions, and treatment of these infections.

The initial evaluation of vaginal discharge requires an
understanding of physiologic vaginal discharge and what
differentiates it from abnormal, pathologic discharge.
Substances from the vulvar, sebaceous, sweat, Bartho-
lin’s and Skene’s glands, as well as exfoliated cells, cervi-
cal mucus, and secretions of the endometrial cavity and
fallopian tubes constitute the normal physiologic secre-
tions of the vagina. These secretions pool in the posterior
fornix and do not adhere to the vaginal walls.

 

11

 

 The pH of
normal vaginal secretions in women of childbearing age is
between 3.8 and 4.5. The presence of sperm, blood, amni-
otic fluid, or cervical mucus raises the vaginal pH.

 

11

 

 The
amount and fluidity of the discharge can vary over the
menstrual cycle. Cervical mucus becomes more fluid
around ovulation, and women frequently mistake this
change in consistency for an abnormal discharge. Stress
increases the rate of vaginal desquamation and thus the
amount of discharge, which patients can also mistake for
a pathologic discharge.

 

12

 

 Women generally do not have
other symptoms if their discharge is physiologic.

In contrast, a pathologic discharge adheres to the
vaginal walls and is often accompanied by irritation, pru-
ritus, odor, or urinary symptoms such as dysuria or fre-
quency.

 

6

 

 The discharge can be thick to watery and frothy,
and white to yellow, gray, or green.

 

11

 

 Causes of an abnor-
mal discharge include infectious causes of vaginitis such
as yeast infection, bacterial vaginosis, and trichomonas
infection, as well as cervicitis and sexually transmitted
diseases such as gonorrhea and chlamydia infection.
Noninfectious etiologies include chemical irritants such
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as douching, perfumed toilet paper and deodorants, as
well as the presence of a foreign body such as a tampon.

Atrophic vaginitis must also be considered in the dif-
ferential of vaginal discharge. Women can present with a
dry sensation or watery discharge with occasional spot-
ting or bleeding. On examination, the vaginal mucosa is
thinned, smooth, and light pink to white in appearance.

 

8

 

A Pap smear with a maturation index can be helpful in
diagnosing atrophic vaginitis if the results of clinical ex-
amination are equivocal. A therapeutic trial of topical es-
trogen can be helpful diagnostically. If symptoms of undiag-
nosed bleeding or irritation persist in a postmenopausal
woman, referral to a gynecologist for vaginal or vulval bi-
opsy should be considered after excluding infection and
atrophic vaginitis. Atrophic vaginitis also occurs in women
who are postpartum, or who are lactating, and in women
with athletic amenorrhea. Medications causing similar
symptoms include leuprolide, nafrelin, tamoxifen, dana-
zol, some low-dose oral contraceptives, and contracep-
tives containing progesterone only such as Depo-provera
and Norplant.

 

13

 

A thoughtful approach to the patient with an abnor-
mal vaginal discharge is necessary to determine the pre-
cise etiology and arrive at appropriate therapy. The most
common etiologies of a pathologic discharge are the three
infectious causes of vaginitis (yeast infection, bacterial
vaginosis, and trichomonas infection), which we will re-
view in detail.

 

YEAST VAGINITIS

Pathology

 

Candidal vulvovaginitis is a common clinical problem
that affects most adult women at least once during their
lifetime.

 

14

 

 Roughly 80% of yeast infections are due to 

 

Can-
dida albicans

 

 with other 

 

Candida

 

 species including 

 

Can-
dida glabrata

 

 and 

 

Candida tropicalis

 

 causing the remain-
ing infections.

 

14

 

 However, 15% to 20% of women have
asymptomatic colonization.

 

2,15

 

 The strain types are simi-
lar in symptomatic and asymptomatic women.

 

14

 

 Filamen-
tous forms of yeast appear more likely to be associated
with mucosal invasion, but both filamentous and budding
forms of yeast are found in vaginal infections.

 

16

 

Factors that contribute to the virulence of candida or-
ganisms are not well understood. 

 

Candida albicans

 

 has
greater adherence to vaginal epithelial cells than 

 

C. tropi-
calis

 

, and this may explain why more clinical infection is
seen with this organism. Germinating cells that are more
virulent also have greater adherence to epithelial cells.

 

17

 

Although the symptoms of vaginal yeast infection are
not strictly related to the number of organisms, the ma-
jority of women with symptomatic yeast infection have
large numbers of yeast present, as well as evidence of
germination.

 

14

 

 
A number of factors increase susceptibility to vaginal

yeast infection. Women who are pregnant or taking oral

contraceptives have higher rates of yeast vaginitis. Estro-
gens have been shown to enhance the ability of candida to
adhere to vaginal epithelial cells, thus promoting infec-
tion.

 

18

 

 Candida strains have also been shown to have a
receptor for female reproductive hormones, which may fa-
cilitate yeast mycelial formation and virulence.

 

14,19,20

 

Broad-spectrum antibiotics, particularly ampicillin, the
tetracyclines, clindamycin, and the cephalosporins, facili-
tate vaginal yeast infections by eradicating normal vaginal
flora. Normal flora inhibit yeast proliferation and germi-
nation through the elaboration of bacteriocins.

 

21

 

 Certain
strains of lactobacilli have been shown to prevent coloni-
zation of vaginal cells with yeast in vitro by producing a
protein that allows attachment of lactobacilli to the mu-
cosal cell instead of yeast, thus decreasing the likelihood
of infection.

 

21

 

 Other major contributors to vaginal yeast
infection include diabetes and glycosuria, systemic ste-
roids, obesity, and immunocompromise, including HIV in-
fection.

 

22

 

 Recurrent yeast vaginitis can be a marker for
immune deficiency. Any woman with frequent or difficult-
to-treat fungal vaginitis must be considered for HIV test-
ing. Recurrent candidal vaginitis has been recognized as a
complication of HIV infection, frequently occurring before
other AIDS-defining diagnoses.

 

23,24

 

 
Many women have frequently recurring yeast infec-

tions who do not have any of these common predisposing
factors.

 

14

 

 Forty percent to 70% of recurrent candidal
vaginitis can be attributed to an acquired candida-antigen
specific cutaneous anergy. Reduced T lymphocyte reactiv-
ity to candida antigen permits candida proliferation and
germination.

 

25

 

 Much of recurrent vaginal yeast infection
is likely to be relapse rather than reinfection.

 

26

 

 Although
vaginal cultures at the completion of therapy are gener-
ally negative, repeated cultures at 30 days have been
found to be positive 25% to 30% of the time, with candida
strains identical to those identified in the preliminary cul-
ture.

 

27,28

 

 Failure to eliminate all yeast from the vagina
could permit small numbers of yeast to remain and later
reestablish infection. More recent trends toward shorter
treatment courses may inadequately eradicate the organ-
ism and result in higher rates of recurrent infection.

 

25

 

Symptoms of recurrent candidal vaginitis can be due
to a hypersensitivity reaction rather than invasive infec-
tion. This hypersensitivity reaction is often associated
with increased vaginal secretions.

 

16

 

 The vaginal washes of
18% to 20% of patients with recurrent vaginitis reveal
anti-candida IgE, suggesting an immediate hypersensitiv-
ity response.

 

29,30

 

 A coitus-related recurrent vaginitis has
also been described that results from an allergic reaction
to components of the partner’s semen. The use of con-
doms has been reported to eliminate this form of recur-
rent vaginitis.

 

31

 

A stress-induced yeast vaginitis is frequently de-
scribed in women, as well as the development of yeast
vaginitis immediately before menstruation. Although the-
ories have been proposed to explain these clinical occur-
rences,

 

3,32

 

 the precise etiology of stress-induced and pre-
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menstrual yeast infections is unknown. During the past
decade, it has been postulated that there has been a shift
in the species of yeast that cause infection. Increases in

 

C. glabrata

 

 and 

 

C. tropicalis

 

, from roughly 10% of infec-
tions in the 1970s to 20% in the 1980s, have been re-
ported.

 

33

 

 Shortened courses of therapy may select for
strains that are not as sensitive to the imidazoles, includ-
ing 

 

C. glabrata

 

 and 

 

C. tropicalis

 

.

 

10,33

 

 Other studies, how-
ever, have not borne this out,

 

27

 

 and this is probably not a
major factor in recurrent yeast infection.

Asymptomatic penile yeast carriage of identical strains
of candida occurs in 5% to 25% of male partners of symp-
tomatic women with vaginal candidiasis.

 

17,34–36

 

 However,
treatment of male sexual partners has not been shown to
prevent recurrence in women,

 

16

 

 and yeast vaginitis occurs
in women who are not sexually active. Sexual transmis-
sion is not a significant contributor to recurrent yeast
vaginitis.

 

25

 

 
Vaginal reinfection has also been attributed to a per-

sistent intestinal reservoir of candida.

 

15

 

 Identical strains
from vaginal and rectal cultures have been found simulta-
neously in some studies.

 

27,37

 

 Long-term oral nystatin
therapy to eradicate a gastrointestinal source of infection,
however, has not been shown to decrease vaginal reinfec-
tion,

 

38,39

 

 and this most likely accounts for a small per-
centage of recurrent yeast vaginitis.

 

25

 

 Dietary factors have
been postulated as a cause of recurrent yeast vaginitis.

 

40

 

However, there is no conclusive evidence that diet plays a
role in recurrent vaginal yeast infection.

 

16

 

 Yeast vaginitis
is generally not associated with medical complications;
however, abnormal Pap tests, usually mild squamous
atypia, have been associated with this infection.

 

41

 

Clinical Presentation

 

Women with yeast vaginitis frequently have promi-
nent pruritus or irritation that can affect both the vagina
and the vulvar area.

 

42

 

 Women may also experience uri-
nary tract symptoms including frequency and dysuria in

the absence of urinary infection or urethritis.

 

6

 

 On exami-
nation, the vaginal rugations are erythematous and in-
flamed with adherent vaginal discharge. The vulvar area,
when infected, is erythematous with prominent scaling
and, at times, fissures. When fissures are present, herpes
simplex virus should be considered, and viral cultures
should be obtained. Intertriginous areas of the groin can
also be affected. The discharge of yeast vaginitis is thick
and white to yellow and has been described as a “cottage
cheese” discharge.

 

11

 

 Unlike the discharge of trichomonas
infection or bacterial vaginosis, an absence of odor is
characteristic of yeast vaginitis.

 

Diagnosis

 

The history can provide useful hints to the diagnosis
of yeast vaginitis, such as exposure to broad-spectrum
antibiotics, systemic steroids, or oral contraceptives. Al-
though the newer low-dose estrogen oral contraceptives
are not as frequently associated with yeast vaginitis,

 

14

 

 for
some women they may increase the risk of infection, par-
ticularly if they have had a proclivity to yeast infections.
Discontinuing oral contraceptives for these women can be
helpful. On physical examination (Table 1), involvement of
the vulvar area or the presence of fissures are highly sug-
gestive of yeast vaginitis.

 

2

 

 Inflamed, erythematous vaginal
rugations are usually present as well as a thick, adherent,
white to yellow discharge.

The diagnosis of candidal vaginitis is made from ob-
serving hyphae on the potassium hydroxide wet mount
preparation (Fig. 1). A large amount of discharge should
be used to prepare the wet mount slide, as this facilitates
the finding of hyphae.

 

2

 

 Hyphae on wet mount are highly
predictive of yeast infection.

 

2

 

 Other clues that can point to
a diagnosis of yeast are a pH less than 4.5 and a lack of
odor to the discharge. The use of a vaginal culture is not
recommended. It can be helpful, however, if the potas-
sium hydroxide wet mount does not reveal hyphae, as
occurs in 30% to 50% of cases.

 

7

 

 If a patient has used
over-the-counter antifungal medication, she should dis-

 

Table 1. Diagnosis of Vaginal Infection

 

Infection Symptoms
Physical

Examination Discharge Odor pH Diagnosis

 

Yeast infection Pruritus Fissures,
labial rash

Thick, white to yellow,
“cottage cheese”

Absent

 

,

 

4.5 KOH wet prep 

 

1

 

 hyphae*
C&S

 

†

 

Bacterial vaginosis Variable, 50%
asymptomatic

Thin, white to gray,
homogeneous

Present
(fishy)

 

.

 

4.5 Clinical criteria, 3 of 4

 

‡

 

Gram stain
Trichomonas infection Pruritus, often

asymptomatic
Strawberry

cervix
Profuse, green, watery Present or

Absent

 

.

 

4.5 NS wet prep 

 

1

 

 trichomonads

 

§

 

C&S

 

†

 

*

 

KOH wet prep is potassium hydroxide wet mount preparation.

 

†

 

C&S (Culture and sensitivity)—to be used only if the diagnosis is not evident from the wet mount preparations.

 

‡

 

Clinical criteria: (1) thin, homogeneous discharge; (2) pH 

 

.

 

 4.5; (3) fishy odor with KOH; and (4) clue cells.

 

§

 

NS wet prep is normal saline wet mount preparation.
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continue use 3 days before a clinical examination, to im-
prove the likelihood of a diagnosis at the time of the visit.

 

Treatment

 

For women with infrequent yeast vaginitis, over-the-
counter preparations of miconazole and clotrimazole for 7
days are appropriate treatments and should be used as
first-line therapy (Table 2). For patients with more of a
vaginitis than a vulvitis, the suppositories may be more
acceptable and have a higher cure rate than the creams,
which are more effective in patients with vulvar involve-
ment.

 

43

 

 If both vulvar and vaginal involvement are
present, a combination of suppositories and cream is ap-
propriate. In pregnancy, miconazole nitrate is recom-
mended because of its limited absorption from mucous
membranes.

 

11

 

 Miconazole is also available in a 3-day
prescription-strength regimen. The shorter treatment
courses, although likely to maximize patient compliance,
are associated with a higher rate of recurrence. Other top-
ical treatments have been used. Boric acid vaginal sup-
positories are effective when used twice a day for 2 weeks
and can be considered if there is a contraindication to
other treatments.

 

44

 

 Gentian violet has also been used, but

many patients find it unacceptable, and there is a consid-
erable rate of severe allergic reactions.

 

11

 

Prescription medications should be reserved for
women with frequently recurring vaginitis who have failed
to improve with over-the-counter medication or for pa-
tients with compliance issues for whom shorter, higher-
dose treatment schedules may improve outcome. Tercon-
azole 0.4% cream or 80-mg suppositories nightly for 7
days, or 0.8% cream nightly for 3 days may be used. In
some studies terconazole has a higher cure rate than
over-the-counter medications, perhaps because of its ef-
fectiveness against 

 

C. glabrata

 

.

 

10,43

 

 However, other stud-
ies have not borne this out.

 

27

 

 
Newer 1-day oral regimens for yeast vaginitis are also

available including fluconazole 150 mg or itraconazole
200 mg. They are as effective as intravaginal treatment of
vulvovaginal candidiasis, but gastrointestinal toxicity re-
sulting in nausea, vomiting, and diarrhea is common, oc-
curring in up to 15% of patients.

 

45,46

 

 One-dose topical
treatments are also available (tioconazole 6.5% vaginal
ointment, clotrimazole 500-mg vaginal suppository), but
appear to have less efficacy than other preparations.

 

47

 

For patients with frequently recurrent candidal vag-
initis, it is important to consider factors that predispose
to infection. The discontinuation of oral contraceptives de-

FIGURE 1. Suggested workup for patients with vaginitis. Tests and therapy are discussed in the text. KOH1 indicates Hyphae ob-
served on potassium hydroxide wet mount; NS1TV, Trichomonas observed on normal saline (NS) wet mount; NS1Clue, clue cells
observed on normal saline (NS) wet mount; 1Whiff Test, amine (fishy) odor when potassium hydroxide (KOH) is added to the dis-
charge; HSV, herpes simplex virus; GS, gram stain; 1 Blood, semen, amniotic fluid causing spurious elevation of vaginal pH to .4.5.
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creases the frequency of yeast vaginitis for many women.

 

11

 

Eliminating nylon and tight-fitting garments can also be
helpful.

 

48

 

 Many diabetic patients with poor glycemic con-
trol have recurring yeast vaginitis; however, the routine
use of oral glucose tolerance tests or glycosylated hemo-
globin levels is not advocated unless there is further clini-
cal evidence of diabetes.

 

49 Patients with recurrent yeast
vaginitis should, however, be tested for HIV. In one small
study, the daily intake of 8 oz of yogurt containing live
Lactobacillus acidophilus has been shown to decrease
candida colonization and vaginitis.50,51 Further study is
required to determine if this is actually helpful in the
management of recurrent yeast vaginitis. Hyposensitiza-

tion with candida antigen has been reported to be effective
for women who have an allergic vaginitis due to candida.52 

When conventional treatment measures are ineffec-
tive, longer candicide treatment regimens are necessary,
usually for 10 days to 2 weeks. For women with recurrent
infection associated with menstruation, an intravaginal
candicide such as clotrimazole vaginal suppositories, 100
mg nightly for several days prior to menstruation, may be
effective.11 Alternatively, ketoconazole, 200 mg orally
twice a day for 5 to 7 days each month beginning prior to
menstruation has been shown to be effective but is asso-
ciated with a small risk of hepatotoxicity. A regimen of ke-
toconazole, 100 mg daily for 6 months, has only a 5% re-
currence rate for yeast infection.53 This low dose is felt to
inhibit germination of yeast.25 In addition to hepatotoxic-
ity, ketoconazole has significant drug interactions with
other frequently used medications. Fluconazole, 150 mg
once a week or monthly, has less hepatic toxicity and is a
reasonable alternative. The risks of suppressive therapy
should be weighed against the potential benefits, includ-
ing the potential for the development of resistant strains
of yeast. Monthly use of an over-the-counter candicide
prior to menstruation is preferable to long-term suppres-
sive therapy for most patients.

BACTERIAL VAGINOSIS

Pathology

Bacterial vaginosis has a complex and poorly under-
stood pathophysiology,54 even though it is a frequent
cause of vaginitis in women.33 The prevalence of this dis-
order is underestimated, as 50% of women with bacterial
vaginosis are asymptomatic.55 The nomenclature for this
infection has changed in recent years, from nonspecific
vaginitis to bacterial vaginosis—the term “vaginosis” re-
flecting the lack of an inflammatory component. Symp-
toms of bacterial vaginosis result from overgrowth of cer-
tain bacterial species, concurrent with a decrease in
normal flora and lactobacilli. In addition, strains of lacto-
bacilli that produce hydrogen peroxide are often replaced
by nonproducing strains.55 Ninety-six percent of normal
women have hydrogen peroxide–producing Lactobacillus
species compared with only 6% of women with bacterial
vaginosis.56 The production of hydrogen peroxide by lacto-
bacilli combines with chlorine, a halide present in cervical
mucus, to produce a nonspecific antimicrobial host de-
fense. The combination of these substances is toxic to
some of the organisms associated with bacterial vagino-
sis, including Gardnerella vaginalis and prevotella. The
level of hydrogen peroxide available to combine with chlo-
rine in the vagina may influence susceptibility to bacterial
vaginosis.56

A number of organisms are associated with this infec-
tion including G. vaginalis, Myocoplasma hominis, Mobi-
luncus species, Bacteroides species other than B. fragilis,
and other anaerobic gram-positive cocci such as prevo-

Table 2. Treatment Options for Vaginal Infections

Yeast infection
Over-the-Counter

Miconazole 100 mg vaginal suppository 3 7 d*
Miconazole 2% vaginal cream QHS 3 7–10 d
Clotrimazole 100 mg vaginal suppository 3 7 d
Clotrimazole 100 mg vaginal supository BID 3 3 d
Clotrimazole 1% cream QD 3 7–10 d

Prescription
Miconazole 200 mg vaginal suppository 3 3 d
Miconazole vaginal cream 4% HS 3 3 d
Clotrimazole 500 mg vaginal suppository 3 1 d
Butoconazole 2% cream QD 3 3 d
Terconazole 0.4% cream HS 3 7 d
Terconazole 0.8% cream HS 3 3 d
Terconazole 80 mg vaginal suppository HS 3 3 d
Fluconazole 150 mg PO 3 1 d
Boric acid 600 mg in #0 gelatin capsules suppository

BID 3 14 d
Bacterial vaginosis

Prescription
Metronidazole 500 mg PO BID 3 7 d
Metronidazole 250 mg PO TID 3 7 d
Metronidazole 2 g PO 3 1 d*
Clindamycin1 300 mg PO BID 3 7 d
Metronidazole gel 0.75% BID 3 5 d
Clindamycin cream 2% HS 3 7 d

Trichomonas infection†

Prescription
Metronidazole 500 mg PO BID 3 7 d
Metronidazole 250 mg PO TID 3 7 d
Metronidazole 2 g PO 3 1 d*
Metronidazole 375 mg PO BID 3 7 d

Resistant infection†

Low resistance: metronidazole 2 g PO in divided doses
3 7–10 d

Intermediate resistance: metronidazole 2 1/2 g PO in
divided doses 3 14 d

High resistance: metronidazole 3 g PO in divided
doses 3 21 d

*Recommended treatment in pregnancy.
†Treat the sexual partner as well.
‡Resistant infection documented by recurrence and culture-determined
resistance as low, intermediate, or high.
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tella and Peptostreptococcus.57 The exact mechanism by
which these organisms cause infection is not estab-
lished.2 Gardnerella vaginalis is present in many women
without symptoms of vaginal infection. Carrier rates of
this organism in some series are as high as 10% to 40% of
normal women.22 The presence of this organism does not
prove infection57–59; however, in women with bacterial
vaginosis, the concentration of G. vaginalis is two to three
logs higher than in normal women.

High rates of bacterial vaginosis have been reported
from sexually transmitted disease clinics, but the role of
sexual transmission of bacterial vaginosis is unclear.
Many of the studies are small, and prevalence ranges are
broad.4,60–62 Male sexual contacts of women with bacterial
vaginosis have been shown to carry similar organisms.11

Evidence against sexual transmission, however, includes
similar rates (approximately 15%) of bacterial vaginosis in
a population of prostitutes and a population of college
students in Seattle.63,64 Moreover, treatment of sexual
partners does not reduce the risk of recurrence.54 Bacte-
rial vaginosis has also been found in virginal adoles-
cents.65 Bacterial vaginosis is most likely associated with
sexual transmission through the disruption of normal
vaginal flora but is not a sexually transmitted disease.

The prevalence of bacterial vaginosis has varied with
the method of contraception. The use of an intrauterine
device has been associated with a higher rate of bacterial
vaginosis compared with women using other means of
contraception (20% vs 6%).60,61 Women who do not use
any form of contraception have also been found to have a
higher rate of bacterial vaginosis.59,66 The reason for these
variations with contraceptive use is not clear. There is twice
the incidence of bacterial vaginosis in African-American
women than white women.67 The higher vaginal pH found
in African-American women68 may increase their suscep-
tibility to bacterial vaginosis.

Bacterial vaginosis has been associated with a num-
ber of complications including an increased rate of abnor-
mal Pap smears, usually atypical squamous cells of unde-
termined significance (ASCUS).69,70 Women with ASCUS
should be evaluated for bacterial vaginosis as they are fre-
quently concurrent problems.69,70 Bacterial vaginosis has
also been associated with pelvic inflammatory disease
(PID).71 Eschenbach found a higher rate of adnexal ten-
derness as well as a clinical diagnosis of PID in women
with bacterial vaginosis than in those without bacterial
vaginosis attending a sexually transmitted disease clinic.4

The microorganisms of bacterial vaginosis are commonly
isolated from the upper genital tract of patients with
acute salpingitis, and bacterial vaginosis is a frequent
concurrent diagnosis in patients with PID.72 The associa-
tion of bacterial vaginosis with PID is controversial, and
other studies have disputed bacterial vaginosis as an eti-
ology of PID.73 The finding of an increased incidence of
plasma cell endometritis in women with bacterial vagino-
sis is supportive of an association between bacterial vagi-
nosis and upper genital tract infection. The presence of

plasma cells is a marker for endometritis or upper genital
tract disease. Plasma cell endometritis in one study was
distinctly associated with bacterial vaginosis, but not with
gonorrhea or chlamydia infection.74

Premature rupture of membranes and preterm deliv-
ery of low-birth-weight infants has also been reported
with bacterial vaginosis in several case-control and cohort
studies.75–78 Up to a 7.3-fold increased risk (95% confi-
dence interval 1.8, 29.4) for premature rupture of mem-
branes in women with bacterial vaginosis has been
found.79 Treatment of bacterial vaginosis with oral met-
ronidazole in patients with prior preterm birth has been
shown to reduce prematurity (18% vs 39%) and prema-
ture rupture of membranes (5% vs 33%).80 Furthermore,
antibiotic treatment including tetracycline, erythromycin,
and clindamycin has been shown to increase newborn
weight among treated mother-infant pairs.81 This may re-
flect treatment of ureaplasma urealyticum rather than
bacterial vaginosis. Bacteroides has been isolated from
the vaginal cultures of women who have infants weighing
less than 2,500 g and who are more likely to give birth be-
fore 37 weeks’ gestation.82,83 Among women with bacterial
vaginosis, the highest risk of preterm delivery of a low-
birth-weight infant was in women who had vaginal
cultures positive for both Bacteroides and Mycoplasma
hominis.84 In addition, treatment with metronidazole of
asymptomatic pregnant women at risk of preterm delivery
who have bacterial vaginosis in the second trimester re-
duces the incidence of preterm delivery.85

Postpartum endometritis following cesarean section
occurs at five times the rate in women with bacterial vagi-
nosis as in women without this diagnosis. Organisms in-
cluding G. vaginalis, facultative bacteria, and anaerobes
recovered from the endometrial cavity of 60% of women
with postpartum endometritis were associated with bacte-
rial vaginosis.80,83,86 Postpartum wound infection after ce-
sarean section may also occur more commonly in women
with bacterial vaginosis.54 Because of these associated
complications, accurate diagnosis of bacterial vaginosis is
increasingly important in pregnancy and prior to pelvic
surgery.

Clinical Presentation

Women with bacterial vaginosis have an extremely
variable clinical presentation. The vaginal discharge is
frequently the most noticeable symptom. Patients are par-
ticularly troubled by the fishy amine odor of the dis-
charge, which is thin, homogeneous, and gray to white in
color.11 Many patients have no symptoms.55 The clinical
examination is marked by the lack of vulvar and groin in-
volvement and normal-appearing vaginal rugations.

Diagnosis

The traditional diagnosis of bacterial vaginosis has
been clinical, requiring three of four criteria in the evalua-
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tion of a vaginal discharge (Table 1). These criteria include
(1) a pH of 4.5 or higher, (2) an amine or fishy odor with
the addition of potassium hydroxide to the discharge
(positive Whiff test), (3) a thin homogeneous discharge,
and (4) the presence of clue cells on microscopy.57 A clue
cell is a squamous epithelial cell whose border is ob-
scured by adherent bacteria (Fig. 2).22 The presence of
clue cells indicates greater numbers of organisms, includ-
ing Gardnerella, which is thought to be indicative of infec-
tion.23 The normal saline wet mount should utilize a small
amount of discharge with copious amounts of saline to
disperse the epithelial cells and facilitate the finding of
clue cells.2 The increase in vaginal pH and fishy odor that
characterizes this discharge results from the proliferation
of anaerobic bacteria and the resultant production of
amines and vaginal organic acids.78 The addition of 10%
potassium hydroxide intensifies the fishy odor when it is
added to vaginal secretions by converting the amines to a
more volatile state.2 The use of gas-liquid chromatogra-
phy of vaginal secretions to diagnose bacterial vaginosis is
also based on this phenomenon.86,87 The discharge usu-
ally contains very few white cells although the presence of
greater numbers of white cells does not exclude the diag-
nosis. A pH less than 4.5, however, is not consistent with
a clinical diagnosis of bacterial vaginosis.2,4

Interclinician variability in making the diagnosis of
bacterial vaginosis and the association with upper repro-
ductive tract complications makes accurate diagnosis of
this condition more vital.2,5,57 This has spurred investiga-
tors to evaluate other methods of diagnosis for bacterial
vaginosis. The gram stain appears to be better than gas-
liquid chromatography, the proline aminopeptidase test,
or vaginal cultures in predicting infection.2,57 The Spiegel
criteria base the diagnosis of bacterial vaginosis on the
gram stain. The diagnosis requires the presence of fewer
than five Lactobacillus morphotypes, five or more Gard-
nerella morphotypes, and five or more other morphotypes
(gram-positive cocci, small gram-negative rods, curved

gram-variable rods, or fusiforms) per high-power field.88

The Vaginal Infection and Prematurity Study Group de-
veloped a more widely utilized method to diagnose bacte-
rial vaginosis using the gram stain, the Nugent system.5 A
scoring system from 0 to 10 grades the severity of bacte-
rial vaginosis using the most reliable bacterial morpho-
types to create a summary score of the alteration in vagi-
nal flora. A score of 0 to 3 represents normal flora, 4 to 6
is indeterminate, and 7 to 10 is diagnostic of bacterial
vaginosis.5 The Nugent system has become the “gold stan-
dard” for diagnosing bacterial vaginosis.

The use of a vaginal culture to diagnose bacterial vag-
inosis is not advocated. However, in clinical practice a
vaginal culture is frequently obtained from the patient
with symptoms when a conclusive diagnosis cannot be
obtained from the wet mount preparations during the of-
fice visit. A culture result of absent normal flora and
abundant gardnerella can be helpful in pointing to a diag-
nosis of bacterial vaginosis in such patients. However, a
vaginal smear is far more useful and cost-effective and
should always be obtained before a vaginal culture is con-
sidered.

Treatment

Until recently, the standard treatment of symptom-
atic disease was metronidazole, 500 mg orally twice a day
or 250 mg orally three times a day for 7 days, resulting in
a cure rate of 80% to 90% (Table 2).55,63 Alternatively, a
single oral 2-g dose of metronidazole can be given, which
results in lower rates of secondary yeast infection and
equal initial cure rates of 80% to 90%.89 The shorter-
duration regimen, however, may have a higher recurrence
rate.55 For compliant patients, one of the longer treatment
courses is preferable and has greater efficacy than the
single-dose regimen.

The availability of topical preparations has obviated
the need for systemic therapy in many patients. Metro-
nidazole 0.75% vaginal gel twice a day for 5 days has the
advantage of fewer systemic reactions. Other regimens in-
clude clindamycin 2% cream vaginally for 7 nights,90 and
clindamycin 300 mg orally twice a day for 7 days. Their
efficacy appears to be high—93% at 1 week, and 89% at 1
month.91,92 However, the oral form may result in a higher
incidence of diarrhea and colitis. The topical preparations
are only minimally absorbed, reaching 2% to 5% of the
mean peak serum concentration of systemic therapy, re-
sulting in much lower toxicity. Ampicillin and doxycycline
are not as effective in treating bacterial vaginosis (cure
rates 40%–60%) and generally should not be used.63,93

Topical sulfonamide creams have been used for many
years in the therapy of bacterial vaginosis, but there are
no data to support their use. Two randomized, double-
blind trials have not shown a benefit from treating the
sexual partner,94,95 and this is not recommended.

Among women treated with metronidazole, 20% to
30% will have a recurrence in 3 months.52 Although met-

FIGURE 2. Epithelial cell and clue cell. 10003. Normal saline
wet preparation showing “clue cell” (R) with obvious granula-
tion within the epithelial cell and obliteration of the cell border.
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ronidazole is highly active against anaerobic bacteria, it is
less active against G. vaginalis and poor against Mobilun-
cus species. Despite this, a repeated 7-day course of met-
ronidazole is often effective treatment for a recurrence. A
small number of women will have multiple recurrences.
Treatment for these patients is not established. However,
prolonged oral metronidazole use is associated with a risk
of peripheral neuropathy,55 and this must be considered
in patients requiring repetitive therapy. Because of its
very limited systemic absorption, this is unlikely to be a
problem with topical metronidazole.

The treatment of bacterial vaginosis during preg-
nancy is metronidazole, 250 mg orally three times a day
for 7 days, or 2 g orally in a single dose.96 Lower doses are
recommended to limit the exposure of the fetus to medi-
cation. The effect of metronidazole on the fetus during any
stage of pregnancy has been a matter of concern. A 1995
meta-analysis of seven prospective studies and one retro-
spective study of first-trimester exposure to metronida-
zole found no increase in the risk of teratogenesis from
such exposure.97 Clindamycin, 300 mg orally twice a day
for 7 days, can also be used in pregnancy.96,98 However,
clindamycin vaginal cream is not recommended because
of the finding of an increase in preterm birth in women
treated with clindamycin cream.96,99 Topical treatments
for bacterial vaginosis in pregnancy may not be ade-
quately effective to reduce preterm delivery, and systemic
therapy may be required.99

At present, routine treatment of asymptomatic disease
is not recommended (Fig. 3).58,100 Previous studies have
suggested a high spontaneous resolution of bacterial vagi-
nosis.58 Despite concern of the risk of PID in untreated
patients with bacterial vaginosis, most infections are un-
complicated. Thus, unless a vaginal surgical procedure is
contemplated or the patient is pregnant,58,100 treatment of
the asymptomatic patient is not indicated. Pregnant pa-
tients and those undergoing vaginal surgical procedures
should be screened and appropriately treated prior to de-
livery or the vaginal surgical procedure. Recommendations
may change as our understanding of this infection grows.

TRICHOMONAS VAGINITIS

Pathology

The incidence of trichomonas infection has been de-
clining for the past 20 years, and currently this accounts
for only 10% to 25% of vaginal infections, depending on
the population studied.33,101,102 Sexually transmitted dis-
ease clinics report a higher incidence of this infection.
Risk factors for trichomonas infection include lower socio-
economic status and having a greater number of sexual
partners. Cigarette smoking as well as African-American
race have also been linked to trichomonas infection, even
after adjustment for income and level of education. In ad-
dition, women who stop smoking are no more likely to be
infected than nonsmokers, suggesting that smoking in-

creases trichomonas colonization through a physiologic
effect on the vaginal environment.101 The organism has
been found to coexist with a number of other infections,
including gonococcal infection and bacterial vagino-
sis.11,103 Concurrent bacterial vaginosis and trichomonia-
sis were found in 22% of pregnant adolescents in one
study.104 Trichomonads generate hydrogen, which com-
bines with oxygen, removing oxygen from the vaginal eco-
system.105 This may facilitate growth of other anaerobic
bacteria and predispose the person to bacterial vaginosis,
although this has not been confirmed.

The organism, slightly larger than a leukocyte, is a
motile protozoan with four flagella. Its vigorous mechani-
cal motion is felt to be cytotoxic, and causes a variable
amount of vaginal mucosal erythema.106 The characteris-
tic “strawberry cervix,” caused by intraepithelial hemor-
rhages, is seen in only 5% to 10% of patients.2,101 Viru-
lence is highly variable among the different strains, and
25% to 50% of women who are culture positive for Tri-
chomonas vaginalis are asymptomatic. Trichomonas vagi-
nalis can be recovered from the urine in up to 30% of
male sexual contacts of women with the infection; how-
ever, less than 20% of men with trichomonas in the urine
are symptomatic.104 Trichomonas infection is a sexually
transmitted disease. However, sexual infection may not
be the sole mode of transmission. The organism has been
shown to survive in hot tubs, tap water, and chlorinated
swimming pools. These modes of spread are uncommon,
but should be considered when recurrent infection is a
problem.107 

Trichomonas infection is also associated with compli-
cations, including abnormal Pap tests40 and PID.108 Ab-
normal Pap tests are more frequent, however, in patients
with bacterial vaginosis.69 Trichomonas acts as a vector
for the development of PID, with the motility of the organ-
ism facilitating movement of microorganisms from the va-
gina to the fallopian tubes.108 Premature rupture of mem-

FIGURE 3. Trichomonas vaginalis. 10003. Organism with fla-
gella seen on normal saline wet preparation.
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branes in pregnancy and neonatal respiratory tract
infection have also been associated with this organ-
ism.78,109 It is difficult to determine the independent im-
pact of T. vaginalis in adverse pregnancy outcomes be-
cause of the association of trichomonas infection with
smoking and lower socioeconomic status.110

Clinical Presentation

Women with trichomonas vaginitis generally present
with a malodorous, profuse, frothy, watery, green dis-
charge.11 Pruritus is a more frequent symptom than in
patients with bacterial vaginosis, but less common than
in those with yeast vaginitis. Some patients report very
little in the way of symptoms.105 The vulvar and intertrigi-
nous groin areas are spared, and the vaginal rugations
are typically only mildly inflamed.

Diagnosis

Copious watery discharge is usually evident, which
may be gray to green in color. The discharge has a normal
to very alkaline pH, usually 6 to 7, and many white blood
cells are often present.105 The normal saline wet mount,
which reveals the organism 60% to 75% of the time, is the
most cost-effective method of diagnosis.111 Although a
Pap test can suggest trichomonas infection, the test pro-
duces significant numbers of false-positive and false-
negative results. Trichomonas infection found by Pap
smear should be confirmed by wet mount or culture prior
to treatment.3,40,111

The most sensitive diagnostic modality is a trichomo-
nas culture, which is relatively inexpensive.111,112 Despite
the low cost, many laboratories do not culture trichomo-
nas. This requires a special liquid medium (Diamond’s)
that allows growth of the organism so that it can be sub-
sequently visualized on wet mount. The In Pouch TV cul-
ture system has been found to perform as reliably as
Diamond’s medium in recovering T. vaginalis isolates and
may be an alternative to traditional culture techniques.74

With the increasing incidence of metronidazole resis-
tance,112 cultures may become more standard practice.2

Several other methods are also being evaluated for the di-
agnosis of trichomonas infection, including a polymerase
chain reaction–based test,26,113 a direct fluorescent anti-
body test, and an enzyme immunoassay.110 Sensitivities
and specificities of these tests, however, are not clearly
established.108 Fluorescent antibody tests are commer-
cially available; however, the sensitivity of these tests is
low, and use of a fluorescent microscope is needed.

Treatment

Options for the treatment of trichomonas infection in-
clude metronidazole at 500 mg orally twice a day for 7
days, 250 mg orally three times a day for 7 days, or 2 g
orally in a single dose. Any of these regimens results in a

cure rate of 86% to 97% when the sexual partner is
treated concurrently, as recommended by the Centers for
Disease Control and Prevention.107,114–117 The FDA has ap-
proved a 375-mg dose orally twice a day for 7 days, as se-
rum levels are similar to the 250-mg regimen three times
a day.96 However, the single-dose regimen is preferable for
maximizing patient compliance. Topical intravaginal met-
ronidazole is not effective treatment for trichomonas in-
fection, as adequate levels of medication are not achieved
in the urethra or perivaginal glands.96

Recommendations for treatment in pregnancy are
changing with the evident safety of metronidazole in preg-
nancy,97 and the association of trichomonas infection
with adverse pregnancy outcomes. A regimen of 2 g of
metronidazole in a single dose is the treatment of choice
for trichomonas infection in women in all trimesters of
pregnancy.96 Patients allergic to metronidazole should be
desensitized.96 Clotrimazole, 100 mg intravaginally at
bedtime for 5 to 10 days, has been used for symptomatic
relief, although this is not an FDA-approved indication for
this medication.118 If invasive technologies such as chori-
onic villous sampling or cerclage placement are necessary
in pregnancy, preprocedure prophylaxis in infected pa-
tients is indicated to avoid procedure-related infection
and complications.105

Resistant trichomonas strains have been reported.
Before assuming that an infection is resistant to metro-
nidazole, it is important to ascertain the compliance of the
patient and her partner. The concurrent use of medica-
tions such as phenobarbitol and phenytoin should be
determined, as they can interfere with the action of met-
ronidazole and decrease its effectiveness. When true re-
sistance is present, it is generally a relative resistance,
and higher doses of metronidazole, such as 750 mg four
times a day for 6 to 10 days or longer, usually result in a
cure.110 Very highly resistant trichomonas infection has
been reported, but this is rare (1 in 2,000 to 3,000
cases).110 A combination of vaginal metronidazole by
suppository, 500 mg a day for 5 days, concurrently with
oral metronidazole therapy has been effective in these
cases.105,110 Intravenous metronidazole regimens (500 mg
every 6–8 h for 3 d) have also been used for resistant
cases.119 Daily doses greater than 3 g of metronidazole
can cause neurologic injury, and this should be consid-
ered when choosing a regimen. Intravaginal nonoxynol-9
relieves symptoms of trichomonas vaginitis, but seldom
results in cure.110,119 Tinidazole, available in Canada and
Europe, can achieve cure in some cases, because cross-
resistance with metronidazole is incomplete.110

SUMMARY

Vaginitis is a common medical problem in women
that can be associated with significant morbidity and
complications. Strain typing of Candida permits a better
understanding of recurrent yeast infection that can aid in
its treatment. More standardized methods of diagnosis in
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bacterial vaginosis such as Nugent’s criteria are impor-
tant in further assessing potential complications associ-
ated with bacterial vaginosis including premature rupture
of membranes, chorioamnionitis, preterm delivery, post-
partum endometritis, wound infection, and PID. Patients
who are pregnant and in need of an invasive procedure or
any woman undergoing pelvic surgery should be screened
and treated prior to the procedure. Topical treatments for
bacterial vaginosis including clindamycin cream and met-
ronidazole gel have decreased the need for systemic treat-
ment, but should be used with caution in pregnant pa-
tients, and cure should be documented. Trichomonas
infection is also associated with upper genital tract infec-
tion and an increasing incidence of metronidazole resis-
tance, which should be considered in patients with recur-
rent infection. Research in recent years has provided
improved diagnostic tools as well as treatment modalities
for all forms of vaginitis.
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